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- Special Demonstration

- Introduction of Panelists

-Brief Intro to IAQ & Indoor airPLUS
-How to Rate Indoor airPLUS homes

-Questions

Indoor Air Quality (IAQ)



Indoor airPLUS Leadership Award Winner, 2010

ﬁ

Asa Foss - U.S. Green Building Council [zt

FOR HOMES

LEED for Homes, Manager for Technical Development

Kevin Gobble - Habitat for Humanity Int’l f\m
Sustainable Building and Design Specialist Habitat

for Humanity"

Indoor Air Quality (IAQ)



What Is a
Green Home?



B3ecomes Most Important
ion for 2008 Builders to Build

Green
=>Top Motivator in 2006: “Right thing to do”

Important Motivations Behind Building Green
Green Home Buyers:
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g to 2008 builders Motivation Behind
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to retain value longer

< Operational Cost
Savings

Fcpanding business with customers > Imprcwed Health
interested in Green Building

Source: MoGraw-Hill Construction, The Green

Lowering lifecycle costs
Homeowner S8F, 2007

Stay ahead of the competition

Benefit from publicity from my
areen Building activities
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Souree: MoGraw-Hill Consiruction, Green Home Builder Survey, 2002



Quality Becomes Most Important

Moti
Gree -:-‘-reen Home Buyers:

Motivation Behind
Green Home Purchase
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Health is a

Top Motivator for
Building or Buying a
Green Home

RCLCO survey found that ~42% of buyers would be motivated to purchase a
green home based on health benefits, compared with only 17% for energy
savings and 12% for the environment.

Buyers who are aware of the link between IAQ and ilinesses are unwilling to cut
corners to protect the health of their families.
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What Is a
Healthy Home?



e Healthy Homes are ...
-Dry “Free” of Known
Health Risks,
-Pest-free including:
: —Lead, mercury, asbestos,
Ventilated ~Tobacco smoke,
—Radon,
-Sare —CO, lID\IO>_<, & ot“er
X combustion pollutants
Clean —Formaldehyde & other
-Maintained ot

—Asthma triggers (mold &
other biologicals, particles,
pesticides, and other
chemicals)

epa.gov/indoorairplus
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ENERGY STAR

The National Symbols for
Energy Efficiency & Indoor Air Quality

epa.gov/indoorairplus



s Qualified Homes Earn the Label

EPA Indoor
all'PLUS

Q <
04{::‘-‘150 HOQ\

Bullt by

quaL’Ltij Built Homes

Verified by

Healthy Home Testing, LLC

Data:

4 /19 /2009

Mew Homes that are Indoor airPLUS gaalified meat U.5. Environmantal
Protaction Agency guidelines for improved indoor air guality.

www.epaqovfindoarainpl us




Why Do Consumers
About
Indoor Air Quality?



1,800,000

# of ER Visits per year due to
Asthmain the U.S.
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19%

... of U.S. Households have at
least One person with Asthma
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Which families have
asthma?
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look for

<EPA

United States .
Environmental Protection
Agency

20-50%

Increased risk of
asthma
INn damp houses

16
epa.gov/indoorairplus
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i My House is Killing Me”




How did this ¥
woman get

lung cancer?



“People come into my
office and say Doc Price |
~ Just don’t understand It.

' How can this happen to
SSs me? | don’'t smoke. Nobody
== ever smokes around me.
How can | have lung
cancer?”

Dr. Lane Mathis Price
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SURGEON GENERAL’s WARNING:

Radon causes lung cancer.



“I'm a survivor of radon
iInduced lung cancer...

A simple radon test at the
time we bought our home
In 1988 would have
alerted me to fix our
house before we moved
in. If I'd only known...”

Elizabeth Hoffmann

CanSAR
(Cancer Survivors Against Radon) =
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Homes
with radon
above 4 pC/L
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epa.gov/indoorairplus



When outside alr
IS unhealthy ...

Pollutant: Particles
Today's Forecast: 110

Guality: Unhealthy for
Sansitive Groups

People with heart or lung cisease,
older adults, and children are
the groups most at risk

Stay Inside?



2 to D times

EPA estimates 2 to 5 times higher
chemical pollutant levels indoors
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Why Do Builders
About
Indoor Air Quality?



Defects No Lo




Defects Are Expensive to Fix




Quality Becomes Most Important
Motivation for 2008 Builders to Build
Green

=>Top Motivator in 2006: “Right thing to do”

according to 2008 builders

Create a better quality product
to retain value longer

The right thing to do 62%

Fcpanding business with customers

interested in Green Building 35%

Lowering lifecycle costs 58%
Stay ahead of the competition L

Benefit from publicity from my 399

Important Motivations Behind Building Green

1%

20% 44 G

areen Building activities
4
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Green Home Buyers:
Motivation Behind
Green Home Purchase

< Operational Cost
Savings

= Improved Health

Source: MoGraw-Hill Construction, The Green
Homeowner S8F, 2007

BV ey Important

B Sonewhat Importast

Souree: MoGraw-Hill Consiruction, Green Home Builder Survey, 2002




It's All About Business




How Do Raters Sel|
Indoor airPLUS?



Solutions
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o
Ip builders avoi@d comfort

callbacks, Condensation/Frost on
Windows, Mold, etc.



Some Defects Are Mysterious




< EPA
United States
Environmental Protection
Agency

How many HVAC
contractors own
acopy”?




look for

SEPA Happier Customers

ted States
Environmen tal Protection
Agency

“We decided to build a new house after restoring and
residing in two 100-year-old homes in a row. We didn't
even know the health problems attributed to those old
drafty houses until we had our son. After running
some low-level allergy symptoms for about a year, we
moved into our new home which is Indoor airPLUS
certified. The health issues cleared up immediately -
for all of us. It's amazing what a little clean air can do!”

Indoor airPLUS
Homeowner in
Oklahoma City

epa.gov/indoorairplus



look for

SEPA  Keeping Up with Competition /%

Environmental Protection
Agency
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Add to collection
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How [0 Rate
Indoor airPLUS



SEPA _ How Verification Works

Agency

3. Label Here

. Inspect

SEPA Indoor aitPLUS Verification Checklist
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wEPA

United States )
Environmental Protection
Agency

How Verification Works

dlrPLUS /

I"l:’: “ el ,|

Indo|

Address or Divilotd:

Verified by

City/State Tip:

Suction Reqii
it and Foundathn
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N/A Builder | Rater
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SEPA _ How Verification Works

Agency

. N/A = EXxceptions

-

-F';;',;Ltgs See Construction Specifications

S, for detalls.

,.,,L, /~ N\ Verified by For Climate Exceptions:
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SEPA _ How Verification Works

Agency

|
Builder = Self-certified

Vgsifiag by Specifications with no

Rddress or DivLat:
City/State/Tip:
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SEPA _ How Verification Works

Agency

|' i1y
alrPLUsS /

. Indg Verified b

Address or Divilotd:

™ N/A Builder { Rater Rater = All the rest ...

1.2 Caplhary traak bakom concrek sta
13| Foundation wall danp- proed or
14| Emanenticrambpices Inled
[Watsr- Managed Wall Aszembiias

1.5 Continuous dralvags plans behlnd|
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1.7 | Cattsrsitommepouts diact waa a
15| Fully Tashed
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“EPA

United States
Environmental Protection
Agency

Indoor airPLUS Verification Chechlist
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How Verification Works

Rater and Builder both sign
the completed checklist.

Rater files checklist with
HERS rating documents.



SER .. What About ENERGY STAR v3?

Agency

Indoor airPLUS Verification Chechlist ﬂ. —
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SERRA . What About ENERGY STAR v3?

Agency
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SE... FAQ’s and Other Tips

- Do | need a special certification or training?

- Indoor airPLUS for Existing Homes?

- What happens to Indoor airPLUS in 20117

- Do | need to sign a separate Partner Agreement?

- Do | need extra visits to the site?



e . Indoor airPLUS Label

EPA Indoor
all'PLUS

Q <
04{::‘-‘150 HOQ\

Bullt by

quaL’Ltij Built Homes

Verified by

Healthy Home Testing, LLC

Data:

4 /19 /2009

Mew Homes that are Indoor airPLUS gaalified meat U.5. Environmantal
Protaction Agency guidelines for improved indoor air guality.

www.epaqovfindoarainpl us
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Environmental Protection
Agency
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Indoor airPLUS

CONSTRUCTION SPECIFICATIONS
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Indoor Air Quality (IAQ)

Let’s look inside
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SE ENERGY STAR
United States
’ ‘ All EPA Indoor airPLUS qualified homes meet strict
i I f guidelines for energy efficiency set by ENERGY STAR,

Environmental Protection
Agency

the nationally-recognized symbol for energy efficiency.

ﬁl Pest Barriers

ENERGY STAR

EPA Indoor
all'PLUS

Q <
QUL

' B Safe Combustion
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Moisture Control
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SEPA 1 Moisture Control

Starts with the ENERGY STAR
Thermal Bypass Checklist

nnnnnnnnnnnnnnnnnnnnnnn

i
]
[

And continues with Indoor airPLUS ...



wEPA

gency

e 00 CliImate Exceptions

Figure 301.1, 2006 International Energy Conservation Code®
Copyright 2006, Washington, DC: International Code Council. Reproduced with permission. All rights reserved.
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All of Alasks in Zone 7
except for the fellowing
Boroughs in Zone 8
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Moist (A)

Zone 1 includes
Hawaii, Suam,
Puaro Rico,
and the Virgin Islangs

Below White Line
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EPA Indoor AirPLUS | MOISTURE CONTROL ;E::f;ﬁ&m RA F I
Water Managed Site

and Foundations - 1.2

FOAM BOARD
INSULATION

Basement
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COARSE CRAVEL
(Mo FINES)

BASE COURSE

oR
DRAIMNAGE MAT




EPA Indoor AirPLUS | MOISTURE CONTROL D E I
Water Managed Site N

and Foundations - 1.4 RISK AREAS RAISE
1 d— = - INSHULATICN UPTO

TOP OF MUD SILL PLATE

INSULATION
MINIMUM OF
= INCHES BELOW

SiLpLaTe — [l

| roameoARd |\~
o} INSULATION |
a; 1etm/ft FLOOR

S

> Conditioned
SN~ Crawlspace

CONDITIONED AlR OPTION



{HﬂH.SE WP WITH DRAINAGE
WRINKLES SHOWN HERE)

EPA Indoor airPLUS | MOISTURE CONTROL 1.5
wwwLapa. goviindoorairplus ! i
b E He gl ' _CONTIN INAGE PLA
! ¥ = H . | r - ﬁ

FLASHING COLLECTS LIQUWID
FROM DRAINAGE PLANE;
DIRECTS IT AWAY FROM
FOUMNDATION

Siding

SIBING WITH PRAINAGE PLANE AND FLASHING
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1.6 Fully Flash Windows & Doors

. p 7 } More Details ...
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GUIDE




EPA Indoor AirPLUS | MOISTURE CONTROL

Water Managed
Roof Assemblies - 1.8

'_‘T'—-—-__

SLIDE1 OF 3 SHEATHING OF
UPPER WALL
=
Roof =

Flashing




Roof Assemblies - 1.8
SLIDE 2 OF 3

EPA Indoor AirPLUS | MOISTURE CONTROL D RA F
Water Managed Y & I

STEP FLASHING

Roof
Flashing



Roof Assemblies - 1.8
SLIDE3 OF 3

EPA Indoor AirPLUS | MOISTURE CONTROL D RA F
Water Managed _. ; o I

BUILDING PAPER COVERS LEG
OF STEP FLAS

HING

¥ ‘ k. a S/

Roof
Flashing
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Radon Control
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o L1
WEPA Note.ngr] levels of Radon can
Er?\litifgn?rt\zt:tzl Protection be found |n any home.

EPA Map of Radon Zones




See l.?

A. Gas Permeable Layer
(4” clean gravel)

B. Plastic Sheeting

(under slab or over crawl
space)

C. Sealing and Caulking

(all openings in concrete floor)

D. Vent Pipe
(3 or 4 inch PVC pipe)

E. Junction Box
(if fan needed later)







3EPA 2.2 Provide buyer 2 Radon test kits

Radon Gas
| Test Kit

Long Term
TE:?: I;E_Iits E?E;i -Ill-u':?{sm
%’ral:::k? (Charcoal)

http://www.epa.gov/radon/radontest.html
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Environmental Protection
Agency

“EPA 3.1 Seal foundation joints/penetrations

3.2 Pest screens

Detailed specification guidance

3. Pest Barriers

3.1 Minimize pathwars for pest entry by sealing penet-ations
and joints in and betwean foundation and exfarior
wall assemblies, with blocking materals, foam, and
pofyurethane caulk or equivalent. |n additien, somp pit

" 4 y iched with
3.2 Provide cormosion-proof rodentbird screens (e.g., copper or
stainless steel mesh) for alf building openings that cannot
be fully sealed and caulked (e.g., ventilation system iniake’
exhaust outlets and atfic vent openings). This reguiremant any”
dloas TLIIIJ:tl Eﬁwlmgi%ﬂla\?:j r\.[ull.-ilgﬂ‘ltlsli’ a2 s ueeeu oy ol FigUre

30L.2(6):

= Founcation walis shoukd be solic conceste or masonry
with tap course of solid bock, bond beam, or
concrete-filled block; AND

= |nterior concrete slabs should be constructed with
B in. 1 & in. welded wire fabric cr eguivalent, and
concrete walls with reinforcing reds to reduce
cracking; AND

= Sill plates should te of preservative-treated wood.

= 2. Additioral precautions in areas suhject to “Very Heawy™
A| r tarmite infestation probability &s identified by IRC Figure
30L2(6) f.e., AL, FL, GA, LA MS, 5C, and parts of CA
S I - and Tx}:
e a I n g 3.2 Provide corrosion-proof rodentibird screens (e.z., copper or

stainfess steel mesh) for all building openings that cannof
be fully sealed and caulked (e.g., ventilation system intake/
exhaust outlets and attic vent openings). This requiremant
does not apply fo clothes dryer vents.



http://www.wildlifecontrolsupplies.com/Merchant2/merchant.mvc?Screen=CTGY&Store_Code=WDC001&Category_Code=WDCRVG

SEPA  Indoor airPLUS

Agency

SEPA i s Ly g

Indoor airPLUS
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SEPA 4.1 HVAC load calc’s documented

U
Environmental Protection
Agenc

ge

4.2 Duct design documented
4.3 No HVAC In garages

pesidential lna;l
fon.. =
Calcula _—

Field
Verified

Documented



¢| = — -.iL;:'r. h

Supply Heturn Supply
® @ © (|®@&
Bedroom Haill Bedroom

JUMP UCT
OR Pressure Tested £ 3 Pa

TRANSFER GRILLE




SEPA 4.5 Whole House Ventilation
¥ 4.6 Local Exhaust Ventilation

FRESH AIR
DAMPER

BALANCED VENTILATION
& HRV/ERV’s

DUC'FED FRESH AIR SUPPLY



SEM\ . A House Needs to Breathe, Right?

TABLE 4.1a (I-P)
Ventilation Air Requirements, cfm

Bedrooms
Floor Area

(ft2) 0-1 2-3 4-5 6-7 >7
<1500 30 45 60 75 90
1501-3000 45 60 75 90 105
30014500 60 75 90 105 120
4501-6000 75 90 105 120 135
6001-7500 90 105 120 135 150

>7500 105 120 135 150 165




SEPA 4.7 MERV 8 Filter, No by-pass, &
No Ozone Generating Systems

Agency

Specific Specification Guidance

Air Cleaning and Filtration

4.7 Cenfral forced-air HVAC systems shall inciude a filtration
spstem meeting the following reguirements:
* Mo air cleaning equipment that intentionally produces

ozone (rather than as an incidental by-product) shall bes
inatalled.

» HVAC filbers shall be rated MERY B or higher according o
ASHRAE 5Z.2 {at ~235 fpm).

# Therg shall be no Wisibie bypass between the filter and
the filter rack.

* Filter access panall shall include a gasket or comparable
sealing mechanism to prevent air leakage, and shall fit

snugly against the exposed edge of the installad filter
when closed fo preyent bypass.



“EPA 4.8 Independent dehumidification
control in warm humid climates

Environmental Protection
Agency

hhhhhh

Zonz 1 includes
Hawraii, Guam,

Puerto Fico, .J
and the Yirgin islands

i ; o %
- i
. 4 o3 Warm-Humid
part sy Eelow White Line

2

)

>

Controlled to
< 60% RH
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5.1 Power Venting & Direct Venting

DIRECT

:

VENTED FURNACE

POWER VENTED WATER HEATER



R . 5.2 Fireplaces & Stoves Certified

Agency

Specific Specification Guidance

5.2 Fireplaces and similar fuel burning appliances located in
conditioned spaces shall be venfed to the outdoors and
supplied with adequate combustion and ventilation air
according to manufacturers” installation instructions AND
shall meet the following energy efficiency and emissions
standards and restrictions:

« Masomy freplaces are not permitted, with the excaption
of "masonry heaters” as defined by ASTM E1602, and

the IBC, saction 2112 1 (i.a., firaplaces enginearad to

WS, D ARCREMTIL IMIOTECTION AERCY store and refease substantial portions of hoat penerated
| Gl 0 covpty v Jety . Vi it e H s
GATE OF MAMUFACTSE from a rapid burn).

BO6666586886080

Bt i U A S0 MO AEMAIYT THl LABIL

Factory-built, wood-burming firsplacas shall mast the
certification requirements of UL 127, and meat the
emissien limits in EPA 40 CFR Part 60

Matural gas and propane firoplaces =hall be power
wented or direct vented, as defined by NFPA 54 section
3.2.108, have a permamently fixed giass front or
gaskefed door, and comply with ANS| Z21.B8/C5A 2.33.

Wood sfowve and fireplace inserts as definad in

Section 2.8 of UL 1482, shall meet the certification
requirements of that standard, and shall meet emission
requirements of EPA 40 CFR Part &0 and WAC 173-433-
100 (3]

= Pollat stoves shall meet the requirernents of ASTM
E1500.

Decorafive gas Jogs as defined in K.1.11 of NFPA 5&
{Mational Fuel Gas Codel are not permitied.

Unvented combustion appliances are not permitied,
with the exception of kitchen-type cooking devices with
exhaust ventilation meeting ASHRAE &2.2 (saction 5).




SEPA 5.3 Certified CO Alarms
5.4 No Smoking (multifamily)

Enforceable policy in

Multi-family buildings
CO ALARM

COMBINED CO & SMOKE
ALARM
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e 0.0 Garage common walls/ceilings sealed
5.6 Exhaust fan (=70 cfm)
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wEPA

United States .
Environmental Protection
Agency

APA

THE ENGINEERED
WoOoD ASSOCIATION

A-C crour1

HARDWOCD PLYWOOD & VENEER ASSOCIATICN

CONFORMS TO

< TYPE Il
HUD £ ANSIHEWA,
REQUIREMENTS % HP-1-2004
, /.

IMDUSTRIAL
FORMALDEHYDE PLYWOOD
EMISSION 0.30 PPM e, GLUE BOND

MILL Qoo

Earmam sk ol
Camifealiag
AgEsey

gamph Industial Board Bandla Tag Far Pariiclvooand  Peslgraies
Gertified to 0.20 PPN Standard. Tag Sire &°x56°

CONFORMS TO PARTICLEBOARD

FORMALDEHYDE EMISSION REQUIREMENTS '||."-
OF BOTH ANSI A208.1-1999, TABLE B L
AND HUD 24 GFR 3280

MILL 000
b

T Rymbn

COMPANY
LOCATION

FRODUCTION DATE/SHIFT

Stantad
Beleranze

Iy Bu kg

e

% EPP]

CPA CERTIFIED

1}

6.1 Pressed wood materials:
certified low formaldehyde

SEER

LICENSED
FACILITY

| PMODUEED IN A FASILITY THAT PLUNEMABES



http://images.google.com/imgres?imgurl=http://www.germes-online.com/direct/dbimage/50333644/Particle_Board.jpg&imgrefurl=http://www.germes-online.com/catalog/13/668/263129/sell_particle_board.html&h=360&w=360&sz=37&hl=en&start=1&um=1&usg=__4k29J05_QGeb89HZnmblKbhTgzY=&tbnid=q50ws8_Ig-LWBM:&tbnh=121&tbnw=121&prev=/images%3Fq%3Dparticle%2Bboard%26um%3D1%26hl%3Den%26rlz%3D1T4GZHY_enUS249US250

SEPA 6.2 Interior paints/finishes low emitting
6.3 Low emitting carpets, pads

Paints: .
aliits Carpeting:
E
4‘;\5 A
- 3
i) Cmam
C‘Hﬁ‘ﬁ

CRrI

GREEN LABEL

SCS CERTIFIED
INDOOR ADVANTAGE

GOLD

CRi

GELLN LA&BLL

+LUS

or CA Section 01350:

chps.net/manual/lem_table.htm



<EPA Indoor airPLUS 38 abioii

A new opportunity for leading
builders to create better environments
Inside and out

Learn more at:

www.epa.goVv/indoorairplus

OR contact the Indoor
airPLUS Team at

4

F

- lap@icfi.com ' &~

Lo Ny |
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